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Abstract. Twenty-five samples of beef semi-manufactured products (minced and salted beef, in 
different stages of tendering process) used in the manufacturing process of some meat products in 
casings have been organoleptical and physical-chemical examined. 
 During the salting and tendering process a pH increase can be noticed, total and protein 
nitrogen decreases proportionally with the proteolytic degree, respectively, the degree of ageing of 
meat. 
The quantity of water and nitrites decreases while the salt content increases proportionally 
with the water content decrease.  
These values limit the period of the tendering process at maximum 72 hours, the optimum 
period being considered at 48 hours, at the storage conditions: +2…+4 Celsius degrees. 
 




During the technological process of obtaining meat products, beef undergoes a series 
of physicochemical changes influenced by both the processing technology and the nature of 
meat used as raw material.  
Dynamics of biochemical changes of beef during the manufacturing process of 
various meat products has been one of the main concerns of researchers in this field. Thus, 
some authors (Banu, 1965, Briskey and Wismer-Pedersen, 1961, Hamm, 1957) have studied 
the pH changes, the ability to retain water and potentially oxido-reduction in beef after the 
onset of muscle rigidity. 
Other researches (Stănescu and Laslo, 1971), regarding the biochemical changes 
during ageing of meat, indicate an increase of free amino acids and non-protein nitrogen 
levels, in general.  Also it has been found an increase in hydro soluble nitrogen compounds 
and changes in taste and flavor. 
 
MATERIALS AND METHODS 
 
In assessing the quality of the semi-manufactured beef products used in the 
manufacturing process of certain assortments of meat products in casings, 25 samples of 
semi-manufactured products (minced and salted beef, sampled immediately after mincing-
salting and after 24, 48, 72 and 96 hours of tendering at +2 ...+4 Celsius degrees) were 
examined under the physical-chemical point of view (Tab. 1). 
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Tab. 1 
The semi-manufactured meat products and the number of examined samples 
 
No. Product analysis Number of samples examined 
1. Minced and salted beef 5 
2. Minced beef, salted and aged for 24 hours 5 
3. Minced beef, salted and aged for 48 hours 5 
4. Minced beef, salted and aged for 72 hours 5 
5. Minced beef, salted and aged for 96 hours 5 
 
The physical-chemical examination aimed to determine the indicators presented in Tab. 2. 
 
Tab. 2 
The physical-chemical quality indicators of semi-manufactured products samples 
 
No. Physical-chemical indicator Method of examination 
1. Chemical reaction (pH) Potenţiometric (WTW pH-meter) (STAS 9065-8, 1974) 
2. Water, g% 
Drying-over at 105 Celsius degrees (Drying oven with 
thermoregulation) (STAS 9065-3, 1973) 
3. Total nitrogen, g% Kjeldahl method (Device for protein determination)  
4. Protein substances, g% Kjeldahl method (Ntotal X 6.25) (STAS 9065-4, 1981) 
5. Amino nitrogen, mg% Sörensen-Gavrilov method (STAS 6513, 1978) 
6. Ammonia nitrogen, mg% Distilling by oxide magnesium (STAS 9065-7, 1974) 











8. Fatty substances, g% Soxhlet extraction (Soxhlet device) (STAS 9065-2, 1973) 
9. Sodium chloride, % 
Mohr method (titration of Cl- and Na+ ions in the aqueous 
extract with a solution of AgNO3 0.1 n in the presence of 
chromatic potassium used as an indicator) (STAS 9065-5, 
1973) 
10. Nitrites, mg% Griess method (by UV-VIS spectrophotometer) (STAS 9065-9, 1974) 
 
RESULTS AND DISCUSSIONS 
 
The results of organoleptic and physical-chemical exam of the semi-manufactured  
products (minced and salted beef, sampled immediately after mincing-salting respectively 
after 24, 48, 72 and 96 hours of tendering at +2 ...+4 Celsius degrees) are presented in Tab. 3. 
The physical-chemical modifications of semi-manufactured beef products highlight, 
after beef mincing and salting (Tab. 3), an increase in pH from initial value of 5.70 (after 
mincing-salting process) to 6.50 (after 96 hours of aging). 
Total nitrogen decreases during the ageing process of the coarse minced meat from 
2.98 g% to 2.50 g%, at the end of the ageing process. Parallel with the decrease of the total 
nitrogen a decrease in the amount of protein substances, from the initial value of 18.63 (after 
mincing-salting) to 15.63 g% (after 96 hours of aging), has been registered. Furthermore, as a 
result of the proteolytic alterations occurring in meat during the ageing process, an increase in 
amine nitrogen from 196 mg% to 300 mg% along with an increase of ammonia nitrogen from 




The dynamics of biochemical alterations during the salting and tendering process of the  



























1. pH 5.70 5.75 5.80 6.20 6.50 
2. 
Water, g% 
66.00 65.46 65.20 65.01 64.99 
3. Total nitrogen, g% 2.98 2.88 2.80 2.70 2.50 
4. Protein substances, g% 18.63 18.00 17.50 16.88 15.63 
5. Amino nitrogen, mg% 196 210 250 280 300 
6. Ammonia nitrogen, mg% 20.10 21.40 25.20 29.50 31.40 





100  NH-N ×
 





100  NH-N ×
 
0.64 0.71 0.90 1.09 1.25 








1.47 1.42 1.38 1.33 1.23 
13. Sodium chloride, g% 2.50 2.90 3.20 3.80 4.60 
14. Nitrites, mg% 4.50 4.40 4.30 4.10 4.00 
 
 Indices of protein scission reveal an intense proteolytic activity during the ageing of 
the coarse minced meat, registering increases from the value of 6.32 (after mincing-salting)  
to 12.56 (after 96 hours of aging) in the case of amino nitrogen/total nitrogen index and the 
amount of 0.64 to 1.25 for ammonia nitrogen/total nitrogen index. 
The fat content, the water/proteins and protein/lipids ratios have been correlated with 
the meat quality and the other physical-chemical indicators. Thus, the fat content (g%) 
decreases from the average value of 12.70 g% (after mincing-salting process) to the average 
value of 12.67 g% (after 96 hours of aging), the water/proteins ratio increases from the 
average value of 3.54 (after mincing-salting) to the average value of 4.16 (after 96 hours of 
aging) and the proteins /lipids ratio decreases from the average value of 1.47 (after mincing-
salting) to the average value of 1.23 (after 96 hours of aging). 
The sodium chloride content increases during the ageing of the minced meat from the 
average value of 2.50 g% (after mincing-salting process) to an average of 4.60 g% (after 96 
hours of aging), as a result of meat dehydration. 
The nitrites content registers a slight decrease from the average value of 4.50 g% 
(after mincing-salting process) to 4.00 g% (after 96 hours of aging), as a result of reducing 
processes under acidity, reducing substances and bacteria in meat. 
By correlating the organoleptic characteristics of meat with the dynamics of some 
physical and chemical alterations during the salting and tendering, one can observe, after 72 
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hours, an intense proteolytic activity reflected by the high values of some indicators such as 




The following conclusions ensue after the physical-chemical examinations regarding 
the quality of the beef semi-manufactured products (examined in different stages of salting 
and tendering process) used in the processing technology of the meat products:  
• In the process of salting, meat undergoes changes concerning the water content, 
pH, total nitrogen, amino and ammonia nitrogen influenced, on one hand, by the nature of 
meat subjected to the salting process and on the other hand, by the salting process itself; 
• The semi-manufactured meat products during the curing and tendering process 
highlighted after 72 hours an intense proteolytic activity, reverberated in the high values of 
ph, amino nitrogen, ammoniac nitrogen and of the protein scission indices. These values limit 
the period of the tendering process at maximum 72 hours, the optimum period being 
considered as 48 hours, the storage conditions being at +2…+4 Celsius degrees; 
• The physical-chemical composition of the semi-manufactured products used in 
the processing technology of meat products in casings has, besides the sensorial and  hygienic 
characteristics and the technological factors, also a special importance in determining the 
quality of the finished products; 
• One can also recommend the determination of the free amino-acids content 
during the storage for ageing of the meat, these subscribing a significant increase, contributing 
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